Based on the LIFT (Lateral Ignition and Flame Spread Test) [ 1] protocol, FIST better reflects the environments expected in spacebased facilities. The final objective of the FIST research is to provide NASA with a test methodology that complements the existing protocol [2] and provides a more comprehensive assessment of material fl_abilitY of practical materials for space applications.
Theoretical modeling, an extensive normal gravity data bank and a few validation space experiments will support the testing methodology. The objective of the work presented here is to predict the ignition delay and critical heat flux for ignition of solid fuels in microgravity at airflow velocities below those induced in normal gravity. This is achieved through the application of a numerical model previously developed [3] of piloted ignition of solid polymeric materials exposed to an external radiant heat flux. The model predictions will provide quantitative results about ignition of practical materials in the limiting conditions expected in space facilities.
Experimental data of surface temperature histories and ignition delay obtained in the KC-135 aircrat_ [4, 5] are used to determine the critical pyrolysate mass flux for ignition and this value is subsequently used to predict the ignition delay and the critical heat flux for ignition of the material.
Surface temperature and piloted ignition delay calculations for Polymethylmethacrylate (PMMA) and a Polypropylene/Fiberglass (PP/GL) composite were conducted under both reduced and normal gravity conditions. It was found that ignition delay times are significantly shorter at velocities below those induced by natural convection.
Introduction

Long-term missions
in space facilities bring concern about the possibility of an accidental fire [6, 7] , since there are combustible materials and sources of ignition aboard. In fact, there have been some minor incidents reported on Space Shuttle flights [8] and aboard MIR [9] . The FIST testing apparatus is similar to the normai gravity test facility, albeit slightly reduced in scale [17] and is placed within the Spacecraft Fire Safety Facility (SFSF) [18] .
Although these experiments are subject tO the gzj_fter _d i!esulting buoyant: flows of the aircraft, zero gravity and no buf_//mcy is assumed in modeling the low gravity experiments.
The governing equations, boun_ Conditions, and the properties of PMMA and PP/GL can be found in [3] and [5] . Both thermal and oxidative pyrolysis are considered in the model together with in-depth absorption and phase change when appropriate.
For ignition to occur, the solid must first pyrolyze.
The pyrolized fuel then mixes with the oxidizer in the boundary layer to produce a flammable mixture, which is ignited conditions. This value is subsequently used to predict the ignition delay diagram (ignition delay vs. heat flux) and the critical heat flux for ignition.
Results and discussion
The measured and predicted surface temperature histories at various airflow velocities are shown in Fig. 2 for PP/GL composite (30 kW/m2). The numerical results agree well with the experimental data up to the point of ignition. The experimentally observed sharp increase in temperature at ignition is not predicted by the model since the gas phase is not considered. Similar temperature histories are observed for PMMA [5] .
The numerically predicted and experimentally measured ignition delays are plotted in Fig. 3 for PMMA and Fig. 4 for PP/GL. The critical heat fluxes can be deduced from the ignition diagrams by noting the external radiant flux at which the ignition delay approaches infinity. The ignition delay and critical heat flux for ignition decrease as the forced-flow velocity decreases, consistent with the findings of [16] . This suggests that 
